Familial cases of childhood congestive cardiomyopathy with X linked recessive inheritance and abnormalities of heart muscle mitochondria have been previously reported. We report here three families with possible X linked congestive cardiomyopathy and specific mitochondrial abnormalities.
Abstract
Familial cases of childhood congestive cardiomyopathy with X linked recessive inheritance and abnormalities of heart muscle mitochondria have been previously reported. We report here three families with possible X linked congestive cardiomyopathy and specific mitochondrial abnormalities. The heart disorder presented as endocardial fibroelastosis with neonatal death in two brothers in one family, and as heart failure and death in infancy in two brothers in the other two families. In one family a maternal uncle may also have been affected. Pyodermia and neutropenia was reported in one of the boys. Electron microscopy of heart muscle after necropsy showed increased numbers of mitochondria and abnormal mitochondrial cristal condensations and paracrystalline inclusions in all sibships. Barth's syndrome has been mapped to Xq28 and includes cardiomyopathy, skeletal muscle myopathy, neutropenia, and mitochondrial abnormalities similar to those found in the three families reported here. Since the clinical picture differed in the three families, they may represent more than one entity ( Med Genet 1993; 30:269-72) Familial cases of childhood cardiomyopathy with probable X linked recessive inheritance and abnormal mitochondria have been reported. Both the clinical and pathologicalanatomical findings seem to vary. One family had only heart muscle affected,' whereas two families had abnormalities of both heart and skeletal muscle.23 We report here three families with cardiomyopathy and identical heart muscle mitochondrial abnormalities on electron microscopy. The cardiac abnormality presented as heart failure and death in infancy in two families and as endocardial fibroelastosis with neonatal death in one family.
Case reports FAMILY 1 Patient 1 (IIl, fig 1) was born one week before term after induced birth because of delayed growth. Birth weight was 2145 g and length was not measured. He immediately developed respiratory distress syndrome and pyodermia, but was discharged from hospital after three weeks. However, he had feeding difficulties and poor weight gain and he sweated a lot. At 3 months of age he was admitted to hospital because of heart failure and a cardiomyopathy was found. Neutropenia was noted on several occasions. Leucocyte counts varied from 4 to 10 x 109/l, with the following differential counts at 6 months of age: lymphocytes 89%, monocytes 8%, segmented neutrophils 1%, eosinophils 2%. He had no obvious hypotonia or other signs of skeletal muscle disorder. Psychomotor development was normal. At 8 months of age carnitine in serum was normal (33 5 nmol/ml) but low in skeletal muscle (0-965 pmol/g).
However, histochemical examination of the muscle biopsy showed normal muscle tissue. He was treated with L-carnitine without any effect. Cultured fibroblasts showed normal levels of a-glucosidase. He died at 9 months from heart failure. Necropsy showed an enlarged heart weighing 60 g. The hypertrophy mainly affected the left ventricular wall. The liver showed congestion and diffuse steatosis.
Patient 2 (II-2, fig 1) is the younger brother of patient 1. He was born at term after a normal pregnancy, weight 4750 g, length 56-5 cm. Echocardiography at 6 weeks showed a possibly enlarged and thick walled left ventricle. Six weeks later he was admitted to hospital with heart failure and he died the next day. A white blood cell count was not performed. Psychomotor development appeared normal. Necropsy showed a markedly enlarged heart weighing 90 g. Again, the hypertrophy mainly affected the left ventricular wall. The liver showed congestion and moderate centrilobular steatosis.
Patient 3 (I 1, fig 1) is the maternal uncle of patients 1 and 2. He was born one week before term, weight 2050 g, length 46 cm. Development was normal until he was 6 weeks old, when he had several attacks of cyanosis. On admission to hospital he was cyanotic with cold extremities and shallow respiration and he died four days later. Necropsy showed a possibly enlarged heart weighing 45 g. Microscopic examination of heart muscle was not performed. The liver and kidneys showed moderate congestion.
FAMILY HISTORY
The parents of patients 1 and 2 are healthy and unrelated. 2D echocardiography showed no abnormality in either parent. A younger sister of the patients is healthy. Chorionic biopsy in a later pregnancy showed a female fetus with trisomy 22 and the pregnancy ended in a spontaneous abortion. linked cardiomyopathy and abnormal mitochondria. The abnormalities were found in both heart and skeletal muscle, liver, and kidneys, and seem to be similar to the abnormalitaimily 1 was ies found in heart muscle in the three families alities were of the present study. In the family described by Barth et al,3 affected boys had structural mitochondrial abnormalities both in cardiac muscle and neutrophil bone marrow cells, but only occasionally in skeletal muscle. Respiral y r 1 showed tory chain abnormalities were found in isolated Irial abnor-skeletal muscle mitochondria. In addition, the affected boys had neutropenia and repeated infections. Plasma carnitine was borderline and muscle carnitine low. Hodgson et all reported a family with six affected boys where endomyocardial fibroelastosis was confirmed in two of the boys and abnormal mitochondria JO -Pv F with cristae arranged in a circular fashion were found in the only patient studied by electron microscopy. Kelley et all reported dilated cardiomyopathy in boys from five families in which raised urinary levels of 3-methylglutaconate, 3-methylglutarate, and 2-ethylhydrackSi-rylate were a consistent feature. The disease in these boys seemed to have a more benign course and abnormal mitochondria were not 4 * ' * found. Ino et at' described two unrelated boys with cardiomyopathy, neutropenia, and short stature. Both children had low free plasma carnitine values and showed clinical improvement in cardiovascular manifestation after L-carnitine supplementation. Skeletal muscle biopsy showed normal mitochondria, but heart muscle mitochondria were not examined. Kelley et al4 suggested that these reports all refer specimens). to the same entity, Barth's syndrome. Recently a linkage study of the original family described by Barth et 
